Two prodigiosin-like pigments from Actinomadura pelletieri were shown to be undecylprodiginine (III) and methylcyclodecylprodiginine (VI). The antimicrobial activity of four prodiginine pigments is given.
Prodigiosin1) (I) is the bright red pigment of Serratia marcescens and was probably responsible for many medieval "miracles" involving the appearance of blood stains on the Holy Host2).
Two red pigments with the methoxytripyrrole nucleus of I (prodiginine) have been isolated from Streptomyces longisporus ruber. They are undecylprodigiosin3) (undecylprodiginine) (III) and metacycloprodigiosin (IV)4). Recently we reported nonylprodiginine (II)5) and cyclononylprodiginine (V)6) to be produced by red strains of Actinomadura7) respectively.
The pigment corresponding to the faster moving TLG spot was obtained in quantity from strain 610.
A comparison of it with V showed some similarities. The visible absorption maximum was 539m/j, in acidic EtOH, 549 in hexane.
In the mass spectrum, the base peak was the molecular ion at 391, M++at 195.5 was also strong. The nmr spectrum showed two singlets at 6.7 and 5.8£ which were assigned to hydrogens at carbons 5 and 7 as well as bands characteristic of two AB systems each containing one "a" and one "@"type of pyrrole proton8). Thus (as has been previously explained in greater detail6)) the alkyl chain must be attached at positions 2 and 10. However, in contrast to V, the nmr spectrum of VI showed an area corresponding to 2 hydrogens, not 4, at the characteristic location for -GH2-Ar, 2.9£. Furthermore, the mass spectrum (seeFig.
2) of V shows that fragmentation ions with 1 and 3 -CH2-units derived from the side chain predominated over those with 0, 2, 4, 5 or more -GH2-units.
In contrast, from VI, ions with 2 and 4 -GH2-units predominated. This In all cases strain identification had been made previously11^The presence of C-9 and C-ll side chains but not C-10; as well as coproduction of II and III The methyl branch in VI is considered to be a to ring A not ring G on the basis of these biogenetic suggestions which are for the actinomycetic prodiginine pigments only.
The terminal stage in the biosynthesis of prodigiosin has been shown to involve coupling of 4-methoxy-2, 2r-bipyrrole-5-carboxaldehyde and 2-methyl-3-amypyrrole1}.
The antimicrobial activity of pigments I, II, V and VI is shown in Table 1 . Prodigiosin (I), showed modest activity against some gram positive bacteria, actinomycetes and fungi.
The others had a similar but weaker activity.
Experimental
The production, isolation and purification of the prodiginine pigments has been described previously5).
Authentic 10-oxoundecanoic acid was prepared from 10-undecynoic acid using the 
